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$\langle x^{2}\rangle=2Dt,$ $D=$ const. (2.1)
$\langle x^{2}\rangle\propto t^{\alpha},$
$D\propto t^{\alpha-1},$ $(0<\alpha<1)$ (2.2)
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2.1 $\xi$
Brown $\Delta t_{i}$ ,
$\Delta x_{i}$ $D$ $D\sim(\Delta x_{i})^{2}/\Delta t_{,}$.






(1) $\Delta x_{1}<\xi$ (II) $\Delta x_{2}\sim\xi$ (III) $\Delta\kappa_{3}>\xi$
2.1.
(I) $\Delta\kappa_{1}<\xi$ $\Delta t_{1}$
$\xi$ Brown
(II) $\Delta x_{2}\sim\xi$ $\Delta t_{2}$
Brown






































$\equiv\frac{1}{\Gamma(n-\alpha)}\int_{0}^{X}(x-u)^{n-\alpha-1}\frac{d^{n}}{du^{n}}f(u\nu u, (n-1\leq\alpha<n, n\in N_{+})$





























































































$0^{D_{X}^{a}f(X)\equiv\frac{1d^{n}}{\Gamma(n-\alpha)_{dx^{n}}}\int_{0}^{x}u}(x-u)^{n-\alpha-1}f(\lambda lu, (n-1\leq\alpha<n, n\in N_{+})$ (3.14)
(ii) Caputo












( 6 9 )
(1)
$x$ $L$ , $A$ , $V$
$x\propto L^{1/1}\propto A^{1/2}\propto V^{1/3}$




































$\Delta C$ $\Delta X$
$\frac{\Delta C}{\Delta X}=\frac{\Delta C}{\epsilon^{1-\alpha}(\Delta x)^{\alpha}}=(\frac{\Delta x}{\epsilon})^{1-\alpha}\frac{\Delta C}{\Delta\kappa}$ (3.21)






3.2. ( ) [ 6 ]
$C(x)=Ax$ ($A$ ) $\alpha$
$\frac{d^{\alpha}}{(d_{X})^{\alpha}}C(x)=\frac{A}{\Gamma(2-\alpha)}x^{1-\alpha}$
$\approx$ $x^{1-\alpha} \cdot\frac{dC}{dx}$ $(\cdot.\cdot$ $\frac{dC}{cx}=A)$ (3.22)

































(4.3) Laplace $( L, s)$ ,
Fourier $( F, k)$ Caputo $\alpha$
$W_{\alpha}(t,x)$ Laplace
$L[ \frac{d^{\alpha}}{(dt)^{\alpha}}W_{\alpha}(t,x)]=s^{\alpha}W_{\alpha}(s,x)-s^{\alpha-1}W_{\alpha}(0,x)$ (4.5)













$\frac{\partial^{2}}{\partial k^{2}}W_{\alpha}(s,ktk=0^{=i^{2}\int_{-\infty}^{\infty}s,x}x^{2}W_{\alpha}(\lambda ix$ (4.9)
Laplace 2$>$ [7].





$D= \frac{1}{2}\frac{d}{dt}\langle x^{2}\rangle=\frac{D_{\alpha}}{\Gamma(\alpha)}t^{\alpha-1}=\frac{D_{1}}{\Gamma(\alpha)}(\frac{t}{\tau})^{\alpha-1}$ $(0<\alpha<1)$ (4.11)
$t$ $\alpha-1$ $0<\alpha<1$





























4.3. $\alpha$ $(\ulcorner-0.1, D_{a}=1)$
5. CTRW
CTRW(Continuous Time Random Walk) [7]. CTRW
Brown Poisson
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CTRW $\omega$(t) $\sim$ (t/$\tau$)-(l $+$v)
$\omega(t)=\frac{t^{v-1}}{\tau^{v}}E_{v,v}[-(\frac{t}{\tau})^{V}],$ $(0<v<1)$ (5.2)
$\tau$ Brown $E[-]$ 2
Mittag-Leffler










$W_{v}(f,x)= \int_{o^{\omega(t-u}}^{t}4\int_{-\infty}^{\infty}\lambda(x-\xi)W_{\nu}(u,\xi\lambda i\xi\}du+\delta(x4\omega(\lambda fu\}$ (5.5)
Laplace $( L, s)$ , Fourier
$( F, k)$ Laplace Fourier






















6$D=\alpha D_{\alpha}t^{\alpha-1},$ $(D_{\alpha}\equiv D_{1}\tau^{1-\alpha})$ (6.1)







6. $1$ & $J$ 6.2
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